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Abstract
Background—Homelessness affects an estimated 1.6 million US youth annually. Compared 
with housed youth, homeless youth are more likely to engage in high-risk behaviors, including 
inconsistent condom use, multiple sex partners, survival sex, and alcohol/drug use, putting them at 
increased sexually transmitted disease (STD) risk. However, there is no national estimate of STD 
prevalence among this population.
Methods—We identified 10 peer-reviewed articles (9 unique studies) reporting STD prevalence 
among homeless US youth (2000–2015). Descriptive and qualitative analyses identified STD 
prevalence ranges and risk factors among youth.
Results—Eight studies reported specific STD prevalence estimates, mainly chlamydia, 
gonorrhea, and syphilis. Overall STD prevalence among homeless youth ranged from 6% to 32%. 
STD rates for girls varied from 16.7% to 46%, and from 9% to 13.1% in boys. Most studies were 
conducted in the Western United States, with no studies from the Southeast or Northeast. Youths 
who experienced longer periods of homelessness were more likely to engage in high-risk sexual 
behaviors. Girls had lower rates of condom use and higher rates of STDs; boys were more likely to 
engage in anal and anonymous sex. Additionally, peer social networks contributed to protective 
effects on individual sexual risk behavior.
Conclusions—Sexually transmitted disease prevalence estimates among homeless youth 
fluctuated greatly by study. Sexually transmitted disease risk behaviors are associated with unmet 
survival needs, length of homelessness, and influence of social networks. To promote sexual health 
and reduce STD rates, we need better estimates of STD prevalence, more geographic diversity of 
studies, and interventions addressing the behavioral associations identified in our review.
In the United States, homelessness affects an estimated 1.6 million US youth annually.1 The 
point-in-time count, a yearly attempt to hand count homeless persons in the United States, 
found that nearly 36,907 youth were homeless for a given single night in 2015, with 87% 
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aged 18 to 24 years and 13% under the age of 18 years.2 Sheltered homeless youth are 
defined as “individuals who are staying in emergency shelters, transitional housing programs 
or safe havens”; unsheltered homeless youth are “people who stay in places not meant for 
human habitation, such as the streets, abandoned buildings, vehicles, or parks.”2 Youth may 
be forced or voluntarily leave home for various reasons, including family abuse, economic 
causes, and intrafamilial differences.3,4 Once youth become homeless, they are at increased 
risk for multiple adverse health outcomes, notably sexual health related, such as sexually 
transmitted diseases (STDs) and human immunodeficiency virus (HIV).5,6 Compared with 
housed youth, homeless youth are more likely to experience teen dating violence, teen 
pregnancy, and poor mental health.7 Homeless youth are also more likely to engage in high-
risk sexual behaviors, such as unprotected intercourse, multiple sexual partners, and drug 
and alcohol use, putting them at increased risk for acquiring STDs.8
Calculating accurate national estimates of STD prevalence among homeless youth is 
difficult, and currently unknown due to the population’s transience in and out of 
homelessness.7 As of 2014, youth, ages 15 to 24 years, account for half of all the estimated 
20 million new STDs each year.9 Sexually transmitted disease prevalence rates among 
homeless youth are thought to be higher than among other youth due to homeless youth’s 
engagement in high-risk sexual behaviors in exchange for basic needs, such as food and 
shelter.10 With no known national estimates for this population, researchers often cite 
prevalence rates from each other’s work leading to the reporting of STD rates ranging 
widely from 8% to 40%.11
Studies have explored behavioral risk factors associated with STD acquisition in homeless 
youth,6,12 and there are reviews specific to HIV.13,14 To date, however, no reviews have 
focused exclusively on STD prevalence or incidence among homeless youth in the United 
States. Here, we reviewed the published literature to document estimates of STD prevalence 
among homeless youth in the United States to contribute to a better understanding of the 
burden of STDs among this population. We also reviewed associations with behaviors that 
may put youth at higher risk for STD acquisition, and sought gaps in the literature.
METHODS
We conducted a review on homeless adolescents and STD prevalence rates by searching 
PubMed, MEDLINE, Ovid, and Google Scholar for articles published in English from 2000 
through 2015. Search terms used included housing status (homeless, homelessness, transient 
living, street people), population of interest (adolescents, youth, young adults, street youth), 
terms related to sexual health outcomes (sexually transmitted diseases/infections, HIV/
acquired immune deficiency syndrome, syphilis, gonorrhea, chlamydia, herpes, viral 
hepatitis), sexual risk associated with homelessness (sexual risk behaviors, high risk 
behaviors, risky behaviors), and STD rate (prevalence, incidence). Inclusion criteria included 
articles that were (1) English language, (2) published in peer-reviewed journals, (3) 
conducted in the United States, and (4) reported STD prevalence rates among homeless 
youth. Articles were excluded if the studies were conducted outside of the United States, 
STD prevalence was not reported, or only reported HIV prevalence.
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The literature search identified 35 articles. References of articles were scanned for additional 
articles yielding 1 additional article. Data table elements were created and all authors 
reviewed 15% of the articles to ensure information extraction consistency. Remaining 
articles were each reviewed by 2 of the coauthors. Themes relating to homelessness, STD 
rates, and sexual risk factors were identified. After a full review of the 35 original articles, 
26 were excluded for failing to meet inclusion criteria, resulting in a final data set of 9 
articles (10 articles met the inclusion criteria however, 2 articles reported from the same 
sample, leaving 9 unique studies). While publication year of the final data set ranged from 
2000 to 2013, study year ranged from 1994 to 2005. Reasons for exclusion included no 
report of STD prevalence (n = 20), articles reporting on the same study (n = 2), and review 
articles (n = 4). For articles reporting from the same study, we included the article that 
reported the most relevant and complete information, including the prevalence of STDs 
among the study population.
RESULTS
Participants and Inclusion Criteria
Settings included Minneapolis (n = 1), Denver (n = 1), San Francisco (n = 1), Los Angeles 
(n = 2), and Texas (n = 2), with no studies from the Southeast or Northeast. Authors of the 2 
articles with unspecified geographic locations described study settings as “a large 
Northwestern city,” and “the United States.” Studies were primarily conducted in urban 
settings (n = 8), and 1 study did not specify setting.
Participant age ranged from 12 to 23 years. Eight studies included youth under the age of 18 
years. Eight studies reported on gender, 7 reporting more homeless boys than girls in their 
sample (Table 1). The study that reported more girls than boys also reported the smallest 
proportion of white homeless youth.
Inclusion criteria varied across studies as did definitions of homelessness in regard to 
recency and length of time away from the home of a parent/guardian. Six articles did not 
define what constituted being homeless. Of the articles that did, definitions were not 
consistent and included: spending 2 consecutive nights but less than 6 months away from 
home without parent/guardian’s consent, being homeless for at least half the days in 1 month 
within a given year, not spending more than 30 days total with parent/guardian in the 
previous 6 months, and having to stay 2 or more nights at a place not considered your home. 
Although definitions were not consistent, youth across all studies were found through 
locations frequented by homeless youth, such as shelters, drop-in centers, known street 
venues, and transitional housing sites ensuring true, homeless status at the time of the study. 
Table 1 provides a summary of the characteristics of the studies included in this review.
Recruitment and Data Collection
Recruitment was primarily accomplished by outreach workers (n = 9) at settings where 
youth congregated such as drop-in centers, restaurants, street corners, meal-serving sites, 
parks, parking lots, service agencies, and youth shelters. Data were collected through audio 
computer-administered self-interview survey (A-CASI) (n = 3), self-report paper and pencil 
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survey (n = 3), or through structured interviews or interview administered survey (n = 3). 
Eight of the 9 studies provided incentives, typically monetary compensation ranging from 
US $10 to US $20.
STD Prevalence
Five articles reported on the overall STD prevalence estimates of study respondents (Table 
2). The majority relied on self-report, resulting in STD prevalence estimates ranging from 
6.4% to 32% (median, 13.2%). Four of the five further analyzed STD rates by sex, with rates 
ranging from 11% to 46% in girls (median, 17.9%) and 1.9% to 13.1% in boys (median, 
6.9%).
Eight studies reported on STD specific rates. Studies collected data via self-report and/or 
through collection of biologic samples, such as blood and urine. Overall, chlamydia was the 
most commonly reported disease (n = 7) with a prevalence ranging from 2.8% to 18.3%. 
Among girls, the rates ranged from 6.45% to 31.7% and in boys, from 4.73% to 9.2%. In 
studies, where biologic samples were collected, rates of chlamydia ranged from 4.2% to 
11.6% compared with 2.8% to 18.3% in studies where the data was self-reported. Gonorrhea 
prevalence was less frequently reported (n = 6), and not stratified by sex, ranging from 0.4% 
to 24.9%. Gonorrhea prevalence from biologic samples ranged from 0.4% to 11% and from 
1.0% to 24.9% among self-reported data. Three articles reported syphilis and herpes 
prevalence with rates ranging from 0.2% to 3.5% and 1.1% to 11.8%, respectively. All 
articles reporting syphilis prevalence and all but 1 article citing herpes prevalence used self-
report data. Prevalence of hepatitis B was reported in 3 articles and prevalence of hepatitis C 
was reported in 2 articles with rates ranging from 1.42% to 17% and 3.77% to 12%, 
respectively. All articles reporting on hepatitis C used biologic sample data as well as 2 of 
the 3 articles reporting on hepatitis B prevalence. One article reported genital warts 
prevalence at 3.5% (self-report data) and another study cited both human papilloma virus 
(HPV) prevalence at 1.3% and Trichomonas vaginalis prevalence at 0.7% (biologic sample 
data and self-report data).
STD Prevalence and Demographic Factors
Four articles examined associations between demographic factors, such as age, gender, 
sexual orientation, race/ethnicity, and STD status. Tevendale et al23 found a greater 
percentage of girls reporting recent (prior 3 months) and lifetime STD diagnoses compared 
with boys (19.1% vs 1.9%, and 36.9% vs 13.1%, both P < 0.01). Girls also reported more 
unprotected sex acts (76.2% vs 61.7%, P < 0.05). Solorio et al21 also found gender 
differences for sexual risk behaviors. Homeless female youth in that study reported higher 
STD rates and an increased likelihood of engaging in sex with a partner suspected of having 
an STD. Boys in the study were more likely to have 3 or more sexual partners and engage in 
anonymous and anal sex. Additionally, they found that older age was a positive predictor of 
STD testing. Noell et al15 found that sex with an older partner was a significant predictor of 
incident STD among girls, whereas Beech et al18 found older age and sexual orientation 
(homosexual/bisexual) to be positive predictors of STD status.
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Behavioral Risk Associated With STD Prevalence
All studies in the review identified behavioral risk factors associated with STD prevalence. 
Homeless youth who experienced longer periods of homelessness were more likely to 
engage in high-risk sexual behaviors, such as alcohol and drug use, multiple sex partners, 
inconsistent use of condoms, violence, and survival sex. Two articles did not see a 
relationship between survival sex and STD status.15,19 However, Beech et al18 found a 
strong bivariate relationship between survival sex and positive HIV status.
Substance Use
Over half the articles (n = 5) assessed substance use. Current and lifetime alcohol and drug 
use was found to be associated with current and past STDs a history of an STD and current 
STD status.18,19 Marijuana specifically was identified as a significant predictor of incident 
STDs in girls.15 Youth reporting frequent alcohol use were more than twice as likely to 
report a previous STD.22 One article, although reporting high rates of substance use among 
all study participants, did not report any association with STD status.21
Multiple Sex Partners
Four of six articles found that multiple sexual partners was associated with both a history of 
any STD as well as with incident STD.15,17,18,21,23 When examining the relationship 
between multiple sex partners and specific STDs, a strong bivariate relationship was found 
with positive hepatitis B and C status18 and, for youth, ages 15 to 20 years, with a diagnosis 
of chlamydia or gonorrhea.17 Solorio et al21 also found that having more than 3 sex partners 
was a positive predictor of STD testing. Tevendale et al23 found that higher levels of 
decision making skills (frequency with which one considers options and possible 
consequences) was significantly associated with fewer sex partners in girls, although 
attendance at religious services was associated with more sex partners. In addition, positive 
expectations for the future were significantly associated with fewer sex partners for both 
boys and girls.
Condom Use
Associations with condom use were mixed. Of the seven articles examining condom use, 
only three looked at association between condom use and STD prevalence, of which only 1 
article found incident STD and inconsistent condom use to be significantly associated.15 
Two articles found no reported relationship between condom use and STD acquisition and 
prevalence.18,21 Tevendale et al23 found that most youth in their study (70%) reported an 
unprotected sex act in the past 3 months. They did not examine associations with STD rates 
but they did find that boys who engaged in fewer unprotected sex acts exhibited higher levels 
of decision making and goal setting. This was not seen in girls, however, rather higher levels 
of self-esteem and having an adult mentor significantly predicted fewer unprotected sex acts 
for girls. Lastly, Valente and Auerswald24 found that for both male and female homeless 
youth, condom use was more likely if their network contained a stably housed contact. They 
also found that young homeless women with a same-sex friend were more likely to use 
condoms at last intercourse.
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Violence/Social Determinants of Health
Buffardi et al22 was the only article in this review to report on associations between STD 
prevalence and violence and socioeconomic status. The study found that STD prevalence 
was strongly associated with being the victim of, or witness to, a crime. The study also 
reported childhood physical abuse and depression to be strongly associated with reported 
STD diagnosis in the prior year. Specifically, participants who had experienced these factors 
were more than twice as likely to report an STD diagnosis compared with those who had 
not. Housing insecurity and growing up in a low-income household were also strongly 
associated with reported STD diagnosis in the prior year.
DISCUSSION
In this review, we sought to document known STD prevalence estimates among homeless 
youth in the United States. Over the past 15 years, we found only 9 studies in the published 
literature that reported on STD estimates among homeless youth. Researchers and public 
health practitioners must therefore rely on a handful of cross sectional, convenience sample 
studies, many with small sample sizes, to provide a substitute for a prevalence estimate. 
Prevalence estimates ranged in the published literature from 6.4% to 32%. These estimates 
also varied by STD with higher rates seen in certain diseases and demographics. Chlamydia 
and gonorrhea were most commonly reported with rates ranging from 2.8% to 18.3% and 
from 0.4% to 24.9%, respectively. Human immunodeficiency virus, syphilis, and herpes 
were reported in less than half of the studies. Hepatitis B and C, HPV, genital warts, and 
trichomoniasis were the least likely to be reported.
Varying definitions of homelessness further complicate a calculation of a prevalence 
estimate because inconsistencies in how homelessness is defined can influence who is 
recruited into and measured in studies of homeless youth. The most referred to definition of 
homelessness, which underwent revision and was ultimately updated and finalized in 2012, 
was adapted from the US Department of Housing and Urban Development, which defines 
homelessness as, “ a person who resides in places not meant for human habitation, 
emergency shelter, transitional/supportive housing, is being evicted and has not identified a 
subsequent residence, fleeing domestic violence, being discharged from jail, a hospital, or 
other institution (for at least 30 days) and lacks the resources and support networks to obtain 
housing.”25
The STD data were assessed 2 ways, biologic sample collection and self-report. The 
majority of STD rates were self-reported, which may misrepresent the true STD prevalence 
among the homeless youth population, either through an underreporting of STDs due to the 
asymptomatic nature of many STDs, the stigma associated with having an STD, and the 
limited access to healthcare among this population or through an overestimation as a result 
of the timeframe used for data collection, for example, ever had an STD vs. had an STD in 
the past 30 days. Studies were also limited in geographic scope, with no studies from the 
Southeast or Northeast. Additionally, studies were primarily conducted in urban settings. 
Although individuals who are homeless tend to live in urban areas, rural homelessness does 
account for at least 7% of the homeless population.26 Due to the limited geographical scope 
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of the studies, it is not known if STD prevalence estimates are influenced by location or if 
risk factors associated in one area contribute to STD risk in the same way as in other areas.
When reviewing for behaviors that may put youth at higher risk for STD acquisition, we 
found that STD rates were associated with the correlates one would expect including 
substance use, high-risk sexual behaviors and exposure to violence. Although directionality 
of these correlations is difficult to assess, we know that homeless youth are at risk for 
engaging in behaviors that put them at greater risk of an STD or HIV and the longer a youth 
is homeless, the more likely they will be to engage in behaviors that put them at increased 
risk for STD acquisition. Rapid and supportive housing (housing with services addressing 
the issues that may have contributed to the homeless event or its persistence) may help 
minimize the risk of STD acquisition. In the absence of rapid and/or supportive housing for 
homeless youth, linkages to low-risk peers and peer networks may minimize their risk while 
they are unstably housed.
Despite these limitations, some factors were identified that may influence STD rates in this 
population. Peers and peer social networks had significant protective effects on the sexual 
risk behaviors of homeless youth. Having a low-risk friend, a peer group member who was 
stably housed, and a same-sex friend for girls were all associated with homeless youth who 
engaged in more protective behaviors and exhibited higher levels of decision making, goal 
setting, self-esteem, and optimism.
Although the number of published studies limits our ability to document a national or 
regional STD prevalence estimate, findings from this literature review contribute to a better 
understanding of the burden of STDs among homeless youth, and might be able to assist 
agencies and organizations who serve this population. A better understanding of prevalence 
estimates in this group can help provide information to organizations and agencies that serve 
this population so that they may provide more salient services and referrals. Additionally, 
this information may help those agencies and organizations whose charge it is to prevent 
STDs/HIV by shedding light on the STD problem in this population and the factors 
associated with that risk, particularly as it relates to HIV prevention. Coordinated and 
regular data collection, including that of biological samples, from this population may lead 
to better information to ascertain a true prevalence rate, as well as improving the sexual 
health outcomes of homeless youth. Lastly, a standardized definition of homelessness would 
allow for cross-study comparisons and estimates.
References
1. National Coalition for the Homeless. Youth and Homelessness. 2014. 
2. The U.S. Department of Housing and Urban Development. The 2015 Annual Homeless Assessment 
Report (AHAR) to Congress. 2015. 
3. Feldmann J, Middleman AB. Homeless adolescents: Common clinical concerns. Semin Pediatr 
Infect Dis. 2003; 14:6–11. [PubMed: 12748916] 
4. Ober AJ, Martino SC, Ewing B, et al. If you provide the test, they will take it: Factors associated 
with HIV/STI testing in a representative sample of homeless youth in Los Angeles. AIDS Educ 
Prev. 2012; 24:350–362. [PubMed: 22827904] 
Caccamo et al. Page 7
Sex Transm Dis. Author manuscript; available in PMC 2018 January 23.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
5. Marshall BD, Kerr T, Shoveller JA, et al. Homelessness and unstable housing associated with an 
increased risk of HIVand STI transmission among street-involved youth. Health Place. 2009; 
15:753–760. [PubMed: 19201642] 
6. Tucker JS, Ryan GW, Golinelli D, et al. Substance use and other risk factors for unprotected sex: 
Results from an event-based study of homeless youth. AIDS Behav. 2012; 16:1699–1707. [PubMed: 
21932093] 
7. Edidin JP, Ganim Z, Hunter SJ, et al. The mental and physical health of homeless youth: A literature 
review. Child Psychiatry Hum Dev. 2012; 43:354–375. [PubMed: 22120422] 
8. Rew L, Fouladi RT, Land L, et al. Outcomes of a brief sexual health intervention for homeless 
youth. J Health Psychol. 2007; 12:818–832. [PubMed: 17855465] 
9. Satterwhite CL, Torrone E, Meites E, et al. Sexually transmitted infections among US women and 
men: Prevalence and incidence estimates, 2008. Sex Transm Dis. 2013; 40:187–193. [PubMed: 
23403598] 
10. Greene JM, Ennett ST, Ringwalt CL. Prevalence and correlates of survival sex among runaway and 
homeless youth. Am J Public Health. 1999; 89:1406–1409. [PubMed: 10474560] 
11. Beharry MS. Health issues in the homeless youth population. Pediatr Ann. 2012; 41:154–6. 
[PubMed: 22494207] 
12. Marshall BD. The contextual determinants of sexually transmissible infections among street-
involved youth in North America. Cult Health Sex. 2008; 10:787–799. [PubMed: 18975227] 
13. Hillis SD, Zapata L, Robbins CL, et al. HIV seroprevalence among orphaned and homeless youth: 
No place like home. AIDS. 2012; 26:105–110. [PubMed: 21881479] 
14. Lifson AR, Halcon LL. Substance abuse and high-risk needle-related behaviors among homeless 
youth in Minneapolis: Implications for prevention. J Urban Health. 2001; 78:690–698. [PubMed: 
11796815] 
15. Noell J, Rohde P, Ochs L, et al. Incidence and prevalence of chlamydia, herpes, and viral hepatitis 
in a homeless adolescent population. Sex Transm Dis. 2001; 28:4–10. [PubMed: 11196044] 
16. Rew L, Fouladi RT, Yockey RD. Sexual health practices of homeless youth. J Nurs Scholarsh. 
2002; 34:139–145. [PubMed: 12078538] 
17. Van Leeuwen JM, Rietmeijer CA, LeRoux T, et al. Reaching homeless youths for Chlamydia 
trachomatis and Neisseria gonorrhoeae screening in Denver, Colorado. Sex Transm Infect. 2002; 
78:357–359. [PubMed: 12407240] 
18. Beech BM, Myers L, Beech DJ, et al. Human immunodeficiency syndrome and hepatitis B and C 
infections among homeless adolescents. Semin Pediatr Infect Dis. 2003; 14:12–19. [PubMed: 
12748917] 
19. Halcon LL, Lifson AR. Prevalence and predictors of sexual risks among homeless youth. J Youth 
Adolesc. 2004; 33:71–80.
20. Rew L, Whittaker TA, Taylor-Seehafer MA, et al. Sexual health risks and protective resources in 
gay, lesbian, bisexual, and heterosexual homeless youth. J Spec Pediatr Nurs. 2005; 10:11–19. 
[PubMed: 15673425] 
21. Solorio MR, Milburn NG, Rotheram-Borus MJ, et al. Predictors of sexually transmitted infection 
testing among sexually active homeless youth. AIDS Behav. 2006; 10:179–184. [PubMed: 
16479414] 
22. Buffardi AL, Thomas KK, Holmes KK, et al. Moving upstream: Ecosocial and psychosocial 
correlates of sexually transmitted infections among young adults in the United States. Am J Public 
Health. 2008; 98:1128–1136. [PubMed: 18445794] 
23. Tevendale HD, Lightfoot M, Slocum SL. Individual and environmental protective factors for risky 
sexual behavior among homeless youth: An exploration of gender differences. AIDS Behav. 2009; 
13:154–164. [PubMed: 18535902] 
24. Valente AM, Auerswald CL. Gender differences in sexual risk and sexually transmitted infections 
correlate with gender differences in social networks among San Francisco homeless youth. J 
Adolesc Health. 2013; 53:486–491. [PubMed: 23871131] 
25. National Alliance to End Homelessness. Changes in the HUD Definition of “Homeless”. 2012. 
Caccamo et al. Page 8
Sex Transm Dis. Author manuscript; available in PMC 2018 January 23.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
26. National Alliance to End Homelessness. Fact Sheet: Questions and Answers on Homelessness 
Policy and Research—Rural Homelessness. 2010. 
Caccamo et al. Page 9
Sex Transm Dis. Author manuscript; available in PMC 2018 January 23.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Caccamo et al. Page 10
TA
B
LE
 1
Su
m
m
ar
y 
of
 S
tu
dy
 C
ha
ra
ct
er
ist
ic
s f
ro
m
 A
rti
cl
es
 In
cl
ud
ed
 in
 th
e 
Sy
ste
m
at
ic
 R
ev
ie
w
Au
th
or
(s)
 Pu
bli
ca
tio
n D
ate
Sa
m
pl
e C
ha
ra
ct
er
ist
ic
s
St
ud
y 
D
es
ig
n
D
ef
in
iti
on
 o
f H
om
el
es
sn
es
s
D
at
e 
an
d 
D
at
a 
co
lle
ct
io
n
R
ec
ru
itm
en
t
N
oe
ll 
et
 a
l. 
(20
01
)15
Sa
m
pl
e s
ize
 
N
 =
 5
36
A
ge
 (y
)
Fe
m
al
es
R
an
ge
, 1
3–
20
M
ea
n,
 1
7.
7
M
al
es
R
an
ge
, 1
4–
20
M
ea
n,
 1
8.
8
Ge
nd
er
40
.5
%
 fe
m
al
e
59
.5
%
 m
al
e
Ra
ce
/et
hn
ic
ity
77
%
 w
hi
te
10
.4
%
 N
at
iv
e 
A
m
er
ic
an
In
di
an
 3
%
 H
isp
an
ic
2.
8%
 b
la
ck
1.
1%
 A
sia
n
5.
7%
 o
th
er
Or
ien
tat
io
n
N
ot
 n
ot
ed
R
CT
 (b
ase
lin
e, 
3 a
nd
 6 
mo
) 6
0.8
% 
co
mp
let
ed
 
al
l 3
 a
ss
es
sm
en
ts 
(66
.4%
 fe
ma
les
, 5
7.1
% 
m
al
es
)
Sp
en
di
ng
 m
or
e 
th
an
 3
0 
da
ys
 
to
ta
l w
ith
ou
t p
ar
en
ts 
or
 
gu
ar
di
an
s i
n 
th
e 
pr
ev
io
us
 6
 
m
o
n
th
s, 
no
t l
iv
in
g 
w
ith
 p
ar
en
ts 
o
r 
gu
ar
di
an
s, 
ev
en
 te
m
po
ra
ril
y,
 
in
 th
e 
la
st 
30
 d
ay
s, 
an
d 
no
t 
ha
v
in
g 
a 
sta
bl
e 
do
m
ic
ile
M
et
ho
d
Fa
ce
 to
 fa
ce
 
in
te
rv
ie
w
s 
(20
–3
0 
m
in
)
In
ce
nt
iv
e
U
S 
$2
0 a
t b
as
eli
ne
, 
U
S 
$3
0 a
t 3
 m
o, 
US
 
$4
0 a
t 6
 m
o
U
S 
$1
0–
US
 $2
5 a
t 
m
o
n
th
ly
 c
he
ck
-in
s 
be
tw
ee
n 
as
se
ss
m
en
ts
Co
lle
cti
on
 D
ate
19
94
–1
99
7
Lo
ca
tio
n
St
re
et
s o
f a
 la
rg
e
N
or
th
w
es
te
rn
 c
ity
M
et
ho
d 
R
ec
ru
itm
en
t 
co
n
du
ct
ed
 in
 3
 
se
pa
ra
te
 
su
cc
es
siv
e 
w
av
es
St
re
et
 o
bs
er
ve
rs
 
co
n
du
ct
ed
 
fo
rm
at
iv
e 
w
o
rk
Lo
ca
tio
ns
pa
rk
s, 
str
ee
t 
co
rn
er
s,
 p
ar
ki
ng
 
lo
ts,
 se
rv
ic
e 
ag
en
ci
es
, a
nd
 
yo
ut
h 
sh
el
te
r
R
ew
 e
t a
l. 
(20
02
)16
Sa
m
pl
e 
siz
e
N
 =
 4
14
A
ge
, y
R
an
ge
, 1
6–
20
M
ea
n,
 1
8.
5
Ge
nd
er
59
%
 m
en
41
%
 w
o
m
en
Ra
ce
/et
hn
ici
ty
75
.4
%
 A
ng
lo
 A
m
er
ic
an
Or
ien
tat
io
n
65
%
 h
et
er
os
ex
u
al
 3
5%
 h
om
os
ex
u
al
 
o
r 
bi
se
x
u
al
Ex
pl
or
at
or
y 
de
sig
n 
Co
nv
en
ie
nc
e 
sa
m
pl
e
N
ot
 N
ot
ed
M
et
ho
d
Se
lf-
re
po
rt 
Qu
est
ion
na
ire
In
ce
nt
iv
e
U
S 
$1
0
Co
lle
cti
on
 D
ate
N
ot
 N
ot
ed
Lo
ca
tio
n
Ce
nt
ra
l T
ex
as
M
et
ho
d
St
re
et
 o
ut
re
ac
h
Lo
ca
tio
n
St
re
et
 o
ut
re
ac
h 
pr
og
ra
m
Va
n
 L
ee
uw
en
 e
t a
l. 
(20
02
)17
Sa
m
pl
e s
ize
N
ot
 re
po
rte
d
A
ge
, y
N
ot
 re
po
rte
d
Ge
nd
er
N
ot
 re
po
rte
d
Ra
ce
/et
hn
ici
ty
N
ot
 re
po
rte
d
Or
ien
tat
io
n
N
ot
 re
po
rte
d
Cr
os
s-
se
ct
io
na
l C
on
v
en
ie
nc
e 
sa
m
pl
e
N
ot
 R
ep
or
te
d
M
et
ho
d
Su
rv
ey
 (5
–1
0 m
in)
In
ce
nt
iv
e
Tr
an
sp
or
ta
tio
n 
to
 
ST
D
 c
lin
ic
Co
lle
cti
on
 D
ate
Ja
n 
20
00
 to
 A
pr
 2
00
2
Lo
ca
tio
n
D
en
v
er
,
 
CO
M
et
ho
d
O
ut
re
ac
h 
w
o
rk
er
s 
re
cr
u
ite
d 
yo
ut
h
Lo
ca
tio
n
Pa
rk
 p
op
ul
ar
 w
ith
 
ho
m
el
es
s y
ou
th
B
ee
ch
 e
t a
l. 
(20
03
)18
Sa
m
pl
e s
ize
N
 =
 1
25
A
ge
, y
R
an
ge
, 1
4–
23
Cr
os
s-
se
ct
io
na
l
N
ot
 R
ep
or
te
d
M
et
ho
d
Fa
ce
 to
 fa
ce
 
in
te
rv
ie
w
s 
(20
 m
in)
In
ce
nt
iv
e
M
et
ho
d
O
ut
re
ac
h 
w
o
rk
er
s 
re
cr
u
ite
d 
yo
ut
h 
fro
m
 sh
el
te
rs
, 
Sex Transm Dis. Author manuscript; available in PMC 2018 January 23.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Caccamo et al. Page 11
Au
th
or
(s)
 Pu
bli
ca
tio
n D
ate
Sa
m
pl
e C
ha
ra
ct
er
ist
ic
s
St
ud
y 
D
es
ig
n
D
ef
in
iti
on
 o
f H
om
el
es
sn
es
s
D
at
e 
an
d 
D
at
a 
co
lle
ct
io
n
R
ec
ru
itm
en
t
Ge
nd
er
70
%
 m
al
e
30
%
 fe
m
al
e
Ra
ce
/et
hn
ici
ty
37
%
 A
A
42
%
 w
hi
te
21
%
 H
isp
an
ic
, A
m
er
ic
an
 In
di
an
, o
r 
B
ira
ci
al
Or
ien
tat
io
n
N
ot
 n
ot
ed
U
nd
isc
lo
se
d 
m
on
et
ar
y 
co
m
pe
ns
at
io
n
Co
lle
cti
on
 D
ate
N
ot
 R
ep
or
te
d
Lo
ca
tio
n
La
rg
e 
So
ut
hw
es
t c
ity
te
m
po
ra
ry
 
fa
ci
lit
ie
s, 
an
d 
st
re
et
-b
as
ed
 u
sin
g 
a 
sn
o
w
ba
ll 
sa
m
pl
in
g 
m
et
ho
d 
o
v
er
 a
 2
-w
ee
k 
pe
rio
d
Lo
ca
tio
n
N
ot
 R
ep
or
te
d
H
al
co
n 
an
d 
Li
fs
on
 (2
00
4)1
9
Sa
m
pl
e s
ize
N
 =
 2
03
A
ge
, y
R
an
ge
, 1
5–
22
M
ea
n,
 1
9.
2 
fo
r m
al
es
 an
d 
18
.4
 fo
r 
fe
m
al
es
Ge
nd
er
40
.4
%
 fe
m
al
e
59
.6
%
 m
al
e
Ra
ce
/et
hn
ici
ty
 
47
%
 w
hi
te
27
.7
%
 A
A
25
.3
%
 o
th
er
“
O
th
er
”
5%
 H
isp
an
ic
4%
 A
sia
n/
Pa
ci
fic
 Is
la
nd
er
9%
 N
at
iv
e 
A
m
er
ic
an
8%
 m
or
e 
th
an
 o
ne
 ra
ci
al
/e
th
ni
c 
ca
te
go
ry
Or
ien
tat
io
n
N
ot
 n
ot
ed
Cr
os
s-
se
ct
io
na
l C
om
m
un
ity
-b
as
ed
 sa
m
pl
in
g
H
om
el
es
s a
t l
ea
st 
1 
m
o 
in
 th
e 
pa
st 
ye
ar
,
 
du
rin
g 
w
hi
ch
 ti
m
e 
ho
m
el
es
s a
t l
ea
st 
ha
lf 
of
 th
os
e 
da
ys
, a
bl
e 
to
 g
iv
e 
in
fo
rm
ed
 
co
n
se
n
t
M
et
ho
d
Fa
ce
 to
 fa
ce
 
in
te
rv
ie
w
s 
(20
–3
0 
m
in
)
In
ce
nt
iv
e
U
S 
$2
0 v
o
u
ch
er
s
Co
lle
cti
on
 D
ate
19
98
–1
99
9
Lo
ca
tio
n
M
in
ne
ap
ol
is,
 M
N
M
et
ho
d
O
ut
re
ac
h 
w
o
rk
er
s 
re
cr
u
ite
d 
yo
ut
h
Lo
ca
tio
ns
Co
ffe
e 
sh
op
s, 
re
st
au
ra
nt
s,
 p
ar
ks
, 
m
ea
l-s
er
vi
ng
 si
te
s 
riv
er
/ra
ilr
oa
d 
tr
ac
ks
,
R
ew
 e
t a
l. 
(20
05
)20
Sa
m
pl
e s
ize
N
 =
 4
25
A
ge
, y
R
an
ge
, 1
6–
20
Ge
nd
er
58
%
 m
al
es
42
%
 fe
m
al
es
Ra
ce
/et
hn
ici
ty
N
ot
 n
ot
ed
Se
co
nd
ar
y 
an
al
ys
is 
N
on
pr
ob
ab
ili
ty
 sa
m
pl
e
N
ot
 N
ot
ed
M
et
ho
d
Se
lf-
re
po
rt 
Qu
est
ion
na
ire
In
ce
nt
iv
e
U
S 
$1
0
Co
lle
cti
on
 D
ate
N
ot
 N
ot
ed
Lo
ca
tio
n
U
rb
an
, s
ou
th
 c
en
tra
l 
U
S
M
et
ho
d
St
re
et
 o
ut
re
ac
h
Lo
ca
tio
n
St
re
et
 o
ut
re
ac
h 
pr
og
ra
m
So
lo
rio
 e
t a
l. 
(20
06
)21
Sa
m
pl
e s
ize
N
 =
 2
61
A
ge
, y
R
an
ge
, 1
2–
20
M
ea
n,
 1
5.
4
Ge
nd
er
60
%
 fe
m
al
e
Ra
ce
/et
hn
ici
ty
44
%
 L
at
in
o
23
%
 A
A
20
%
 W
hi
te
13
%
 m
ix
ed
 ra
ce
Cr
os
s-
se
ct
io
na
l S
ub
sa
m
pl
e 
of
 a
 la
rg
er
,
 
lo
ng
itu
di
na
l s
tu
dy
Sp
en
t a
t l
ea
st 
2 
co
ns
ec
ut
iv
e 
n
ig
ht
s b
u
t l
es
s t
ha
n 
6 
m
on
th
s 
aw
ay
 fr
om
 h
om
e 
w
ith
ou
t 
pa
re
nt
/g
ua
rd
ia
n’
s c
on
se
nt
 o
r i
f 
u
n
de
r 1
7 
ye
ar
s, 
be
en
 to
ld
 to
 
le
av
e 
th
ei
r h
om
e
M
et
ho
d
Fa
ce
 to
 fa
ce
 
in
te
rv
ie
w
s 
(1 
hr)
In
ce
nt
iv
e
U
S 
$2
0 C
as
h
Co
lle
cti
on
 D
ate
20
01
–2
00
2
Lo
ca
tio
n
Lo
s A
ng
el
es
 C
ou
nt
y, 
CA
M
et
ho
d
In
te
rv
ie
w
er
s 
se
n
t 
to
 p
re
de
te
rm
in
ed
 
sit
es
 to
 re
cr
ui
t 
yo
ut
h
Lo
ca
tio
ns
Sh
el
te
rs
, d
ro
p-
in
 
ce
n
te
rs
, s
tr
ee
t 
ha
ng
-o
ut
s
Sex Transm Dis. Author manuscript; available in PMC 2018 January 23.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Caccamo et al. Page 12
Au
th
or
(s)
 Pu
bli
ca
tio
n D
ate
Sa
m
pl
e C
ha
ra
ct
er
ist
ic
s
St
ud
y 
D
es
ig
n
D
ef
in
iti
on
 o
f H
om
el
es
sn
es
s
D
at
e 
an
d 
D
at
a 
co
lle
ct
io
n
R
ec
ru
itm
en
t
Or
ien
tat
io
n
84
%
 h
et
er
os
ex
u
al
B
uf
fa
rd
i e
t a
l. 
(20
08
)22
Sa
m
pl
e s
ize
N
 =
 9
0,
00
0 
pa
rti
ci
pa
te
d 
in
 sc
ho
ol
-
ba
se
d 
su
rv
ey
n
 =
 2
0,
74
8 
al
so
 c
om
pl
et
ed
 m
or
e 
de
ta
ile
d 
qu
es
tio
nn
ai
re
n
 =
 1
5,
19
7 
co
m
pl
et
ed
 co
m
pu
te
r-
as
sis
te
d 
su
rv
ey
n
 =
 1
4,
01
2 
pr
ov
id
ed
 u
rin
e 
fo
r S
TD
 
te
st
in
g
Ge
nd
er
N
ot
 n
ot
ed
A
ge
, y
18
–2
7
Ra
ce
/et
hn
ici
ty
N
ot
 n
ot
ed
Or
ien
tat
io
n
N
ot
 n
ot
ed
St
ra
tif
ie
d,
 sc
ho
ol
-b
as
ed
 ra
nd
om
 sa
m
pl
in
g
N
ot
 N
ot
ed
M
et
ho
d
Sc
ho
ol
-b
as
ed
 su
rv
ey
,
 
in
-h
om
e 
qu
es
tio
nn
ai
re
, 
co
m
pu
te
r-a
ss
ist
ed
 
su
rv
ey
In
ce
nt
iv
e
N
ot
 N
ot
ed
Co
lle
cti
on
 D
ate
19
94
Ju
ly
 2
00
1-
A
pr
il 
20
02
Lo
ca
tio
n
U
ni
te
d 
St
at
es
M
et
ho
d
N
at
io
na
l 
Lo
ng
itu
di
na
l
St
ud
y 
of
 
A
do
le
sc
en
t H
ea
lth
Lo
ca
tio
n
N
ot
 N
ot
ed
Te
v
en
da
le
 e
t a
l. 
(20
09
)23
Sa
m
pl
e s
ize
N
 =
 3
02
Ge
nd
er
55
.7
%
 m
al
e
44
.3
%
 fe
m
al
e
A
ge
, y
14
–2
1
M
ea
n,
 1
8.
8
Ra
ce
/et
hn
ici
ty
19
.8
%
 W
hi
te
24
.5
%
 A
fri
ca
n 
A
m
er
ic
an
25
.0
%
 H
isp
an
ic
/L
at
in
o
25
.0
%
 M
ix
ed
5.
7%
 O
th
er
Or
ien
tat
io
n
N
ot
 n
ot
ed
Cr
os
s-
se
ct
io
na
l s
tu
dy
N
ot
 N
ot
ed
M
et
ho
d
A
ud
io
 c
om
pu
te
r-
ad
m
in
ist
er
ed
 se
lf-
in
te
rv
ie
w
 s
u
rv
ey
 (1
.5 
h) Inc
en
tiv
e
U
S 
$2
0
Co
lle
cti
on
 D
ate
20
04
–2
00
5
Lo
ca
tio
n
Lo
s A
ng
el
es
 C
ou
nt
y, 
CA
M
et
ho
d
Fi
el
d 
in
te
rv
ie
w
er
s 
re
cr
u
ite
d 
yo
ut
h
Lo
ca
tio
n
D
ro
p-
in
 c
en
te
rs
 
an
d 
sh
el
te
rs
Va
le
nt
e 
an
d 
A
ue
rs
w
al
d 
(20
13
)24
Sa
m
pl
e s
ize
N
 =
25
8
A
ge
, y
R
an
ge
: 1
5–
24
M
ed
ia
n:
m
al
e,
 2
1
fe
m
al
e,
 2
0
Ge
nd
er
64
%
 m
al
e
36
%
 fe
m
al
e
Ra
ce
/et
hn
ici
ty
54
.5
%
 w
hi
te
45
.5
%
 n
on
w
hi
te
Cr
os
s-
se
ct
io
na
l s
tu
dy
 V
en
u
e-
ba
se
d 
sa
m
pl
in
g 
Su
bs
tu
dy
 o
f a
 la
rg
er
,
 
lo
ng
itu
di
na
l s
tu
dy
 S
an
 
Fr
an
ci
sc
o
H
av
in
g 
to
 st
ay
 2
 o
r m
or
e 
ni
gh
ts 
at
 a
 p
la
ce
 th
at
 is
 n
ot
 y
ou
r h
om
e 
o
r 
ho
m
el
es
s i
n 
th
e 
pr
io
r 6
 
m
o
n
th
s
M
et
ho
d
A
ud
io
 c
om
pu
te
r-
ad
m
in
ist
er
ed
 se
lf-
in
te
rv
ie
w
 s
u
rv
ey
 (3
0–
45
 m
in
) a
nd
 ar
tic
le-
ba
se
d 
so
ci
al
 n
et
w
o
rk
 
su
rv
ey
 (1
5 m
in)
In
ce
nt
iv
e
U
S 
$2
0 S
ur
ve
y
U
S 
$1
0 S
TD
 te
sti
ng
Co
lle
cti
on
 d
ate
N
ot
 N
ot
ed
Lo
ca
tio
n
Sa
n 
Fr
an
ci
sc
o,
 C
A
M
et
ho
d
O
ut
re
ac
h 
w
o
rk
er
s 
re
cr
u
ite
d 
yo
ut
h
Lo
ca
tio
n
St
re
et
 v
en
u
es
, 
tr
an
sit
io
na
l 
ho
us
in
g 
pr
og
ra
m
s
Sex Transm Dis. Author manuscript; available in PMC 2018 January 23.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Caccamo et al. Page 13
TA
B
LE
 2
Su
m
m
ar
y 
of
 S
TD
 P
re
v
al
en
ce
 E
sti
m
at
es
 F
ro
m
 A
rti
cl
es
 In
cl
ud
ed
 in
 th
e 
Sy
ste
m
at
ic
 R
ev
ie
w
Au
th
or
(s)
 Pu
bli
ca
tio
n D
ate
St
ud
y
ST
D
ST
D
 P
re
v
a
le
nc
e 
R
at
es
O
th
er
N
oe
ll 
et
 a
l. 
(20
01
)15
Sa
m
pl
e s
ize
N
 =
 5
36
ST
D 
as
se
ss
m
en
t
B
io
lo
gi
c 
sa
m
pl
e:
 u
rin
e 
an
d 
bl
oo
d
Pe
rio
d 
as
se
ss
ed
19
94
–1
99
7
Sp
ec
ifi
c S
TD
s t
es
ted
 fo
r i
n 
stu
dy
Ch
la
m
yd
ia
 (C
T)
, h
erp
es,
 he
pa
titi
s 
B
, h
ep
at
iti
s C
Po
sit
iv
e 
fo
r C
T
M
al
es
, 4
.7
3%
 (n
 = 
15
/31
9)
Fe
m
al
es
, 6
.4
5%
 (n
 = 
14
/21
7)
Po
sit
iv
e 
fo
r H
SV
-
2
M
al
es
, 5
.5
2%
 (n
 = 
17
)
Fe
m
al
es
, 1
1.
85
%
 (n
 = 
25
)
Po
sit
iv
e 
fo
r H
BV
M
al
es
, 4
.1
9%
 (n
 = 
13
)
Fe
m
al
es
, 1
.4
2%
 (n
 = 
3)
Po
sit
iv
e 
fo
r H
CV
M
al
es
, 4
.8
4%
 (n
 = 
15
)
Fe
m
al
es
, 3
.7
7%
 (n
 = 
8)
•
ST
D
 in
ci
de
nc
e 
hi
gh
er
 a
m
on
g 
fe
m
al
es
 th
an
 
m
al
es
 (1
6.7
% 
vs
. 
9.
8%
)
•
H
CV
 in
fe
ct
io
n 
in
ci
de
nc
e 
hi
gh
er
 
am
o
n
g 
m
al
es
 
th
an
 fe
m
al
es
 
(11
.6%
 vs
. 0
%)
R
ew
 e
t a
l. 
(20
02
)16
Sa
m
pl
e s
ize
N
 =
 4
14
ST
D 
as
se
ss
m
en
t
Se
lf-
re
po
rt 
(no
 tim
efr
am
e r
ep
ort
ed
)
Pe
rio
d 
as
se
ss
ed
N
ot
 re
po
rte
d
Sp
ec
ifi
c S
TD
s a
sk
ed
 ab
ou
t i
n 
stu
dy
G
C,
 C
T,
 
sy
ph
ili
s
Po
sit
iv
e 
fo
r G
C
11
7 
(37
.9%
) t
est
ed
, 1
03
 (2
4.9
%)
 di
ag
no
sed
, 1
00
 (2
4.2
%)
 
tr
ea
te
d
Po
sit
iv
e 
fo
r C
T
88
 (2
1.3
%)
 te
ste
d, 
36
 (8
.7%
) d
iag
no
sed
, 3
4 (
8.2
%)
 tr
ea
ted
Po
sit
iv
e 
fo
r s
yp
hi
lis
79
 (1
9.1
%)
 te
ste
d, 
16
 (3
.9%
) d
iag
no
sed
, 1
5 (
3.6
%)
 tr
ea
ted
Va
n
 L
ee
uw
en
 e
t a
l. 
(20
02
)17
Sa
m
pl
e s
ize
N
ot
 re
po
rte
d
ST
D 
as
se
ss
m
en
t
B
io
lo
gi
c 
sa
m
pl
e:
 u
rin
e
Pe
rio
d 
as
se
ss
ed
N
ot
 re
po
rte
d
Sp
ec
ifi
c S
TD
s t
es
ted
 fo
r i
n 
stu
dy
G
C,
 C
T
•
 4
14
 C
T 
an
d 
30
2 
G
C 
te
sts
 w
er
e 
pe
rfo
rm
ed
Po
sit
iv
e 
fo
r C
T,
 
11
.6
%
Po
sit
iv
e 
fo
r G
C,
 2
.6
%
B
ee
ch
 e
t a
l. 
(20
03
)18
Sa
m
pl
e s
ize
N
 =
 1
25
ST
D 
as
se
ss
m
en
t
B
io
lo
gi
c 
Sa
m
pl
e:
 b
lo
od
Pe
rio
d 
as
se
ss
ed
N
ot
 re
po
rte
d
Sp
ec
ifi
c S
TD
s t
es
ted
 fo
r i
n 
stu
dy
H
ep
at
iti
s B
, h
ep
at
iti
s C
Po
sit
iv
e 
fo
r H
BV
,
 
17
%
Po
sit
iv
e 
fo
r H
CV
,
 
12
%
H
al
co
n 
an
d 
Li
fs
on
 (2
00
4)1
9
Sa
m
pl
e S
ize
N
 =
 2
03
ST
D 
as
se
ss
m
en
t
Se
lf-
re
po
rt 
(ev
er
)
Pe
rio
d 
as
se
ss
ed
19
98
–1
99
9
Sp
ec
ifi
c S
TD
s a
sk
ed
 ab
ou
t i
n 
stu
dy
G
on
or
rh
ea
 (G
C)
, s
yp
hil
is,
 
ch
la
m
yd
ia
 (C
T)
, h
erp
es,
 ge
nit
al 
w
ar
ts
, h
ep
at
iti
s B
, h
ep
at
iti
s C
, 
cr
ab
s
•
 3
1.
5%
 o
f p
ar
tic
ip
an
ts 
re
po
rte
d 
a h
ist
or
y 
of
 at
 le
as
t o
ne
 S
TD
 
[h
ist
or
y o
f a
ny
 S
TD
 (m
ale
s n
 = 
27
;fe
ma
les
 n 
= 3
7)/
tot
al 
pa
rti
ci
pa
nt
s i
nv
o
lv
ed
 in
 se
x
u
al
 ri
sk
s (
n =
 10
3)]
Po
sit
iv
e 
fo
r G
C,
 9
.9
%
Po
sit
iv
e 
fo
r s
yp
hi
lis
, 3
.5
%
Po
sit
iv
e 
fo
r C
T,
*
 1
8.
3%
Fe
m
al
es
, 3
1.
7%
M
al
es
, 9
.2
%
Po
sit
iv
e 
fo
r h
er
pe
s, 
4.
4%
Po
sit
iv
e 
fo
r g
en
ita
l w
ar
ts
, 3
.5
%
Po
sit
iv
e 
fo
r h
ep
at
iti
s B
, 5
.9
%
•
 7
 y
ou
th
 re
po
rte
d 
a 
hi
sto
ry
 o
f c
ra
bs
*
Ch
la
m
yd
ia
 w
as
 th
e 
on
ly
 S
TD
 th
at
 w
as
 b
ro
ke
n
 o
u
t b
y 
se
x
R
ew
 e
t a
l. 
(20
05
)20
Sa
m
pl
e s
ize
N
 =
 4
25
ST
D 
As
se
ss
m
en
t
Se
lf-
Re
po
rt 
(ev
er
)
Po
sit
iv
e 
fo
r G
C
G
ay
/le
sb
ia
n,
 3
3%
Sex Transm Dis. Author manuscript; available in PMC 2018 January 23.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Caccamo et al. Page 14
Au
th
or
(s)
 Pu
bli
ca
tio
n D
ate
St
ud
y
ST
D
ST
D
 P
re
v
a
le
nc
e 
R
at
es
O
th
er
Pe
rio
d 
as
se
ss
ed
N
ot
 re
po
rte
d
Sp
ec
ifi
c S
TD
s a
sk
ed
 ab
ou
t i
n 
stu
dy
G
C,
 C
T,
 
sy
ph
ili
s
B
ise
x
u
al
, 4
0%
H
et
er
os
ex
u
al
, 1
9%
Po
sit
iv
e 
fo
r C
T
G
ay
/le
sb
ia
n,
 1
1%
B
ise
x
u
al
, 1
1%
H
et
er
os
ex
u
al
, 8
%
Po
sit
iv
e 
fo
r s
yp
hi
lis
G
ay
/le
sb
ia
n,
 5
%
B
ise
x
u
al
, 4
%
H
et
er
os
ex
u
al
, 3
%
So
lo
rio
 e
t a
l. 
(20
06
)21
Sa
m
pl
e s
ize
N
 =
 2
61
n
 =
 1
31
 se
x
u
al
ly
 a
ct
iv
e 
in
 3
 m
o 
pr
io
r
ST
D 
as
se
ss
m
en
t
Se
lf-
re
po
rt 
(pa
st 
3 m
o)
Pe
rio
d 
as
se
ss
ed
20
01
–2
00
2
Sp
ec
ifi
c S
TD
s a
sk
ed
 ab
ou
t i
n 
stu
dy
N
ot
 re
po
rte
d
•
O
ve
ra
ll 
po
sit
iv
ity
 ra
te
 w
as
 3
2%
 [t
ota
l S
TD
 
po
sit
iv
e 
(n 
= 1
9)/
tot
al 
rec
eiv
ed
 S
TD
 te
st 
(n 
= 6
0)]
•
46
%
 o
f f
em
al
es
 w
er
e S
TD
 p
os
iti
v
e 
[re
ce
ive
d 
ST
D
 te
st 
(n 
= 3
7)/
ST
D 
tes
t p
os
itiv
e 
(n 
= 1
7)]
•
9%
 o
f m
al
es
 w
er
e S
TD
 p
os
iti
v
e 
[re
ce
ive
d 
ST
D
 
te
st
 (n
 = 
23
)/S
TD
 te
st 
po
sit
ive
 (n
 = 
2)]
B
uf
fa
rd
i e
t a
l. 
(20
08
)22
Sa
m
pl
e s
ize
N
 =
 9
0,
00
0 
pa
rti
ci
pa
te
d 
in
 sc
ho
ol
-b
as
ed
 su
rv
ey
n
 =
 2
0,
74
8 
al
so
 
co
m
pl
et
ed
 m
or
e 
de
ta
ile
d 
qu
es
tio
nn
ai
re
n
 =
 1
5,
19
7 
co
m
pl
et
ed
 
co
m
pu
te
r-a
ss
ist
ed
 
su
rv
ey
n
 =
 1
4,
01
2 
pr
ov
id
ed
 
u
rin
e 
fo
r S
TD
 te
sti
ng
ST
D 
as
se
ss
m
en
t
B
io
lo
gi
c 
sa
m
pl
e:
 u
rin
e
Se
lf-
re
po
rt 
(pa
st 
12
 m
o)
Pe
rio
d 
as
se
ss
ed
19
94
Ju
ly
 2
00
1 
to
 A
pr
il 
20
02
Sp
ec
ifi
c S
TD
s a
sk
ed
 ab
ou
t a
nd
 
te
st
ed
 fo
r i
n 
stu
dy
G
C,
 C
T,
 
sy
ph
ili
s, 
T 
va
gi
na
lis
,
 
M
 
ge
ni
ta
liu
m
,
 
H
PV
,
 
he
rp
es
•
 P
re
v
al
en
t S
TD
 (n
 = 
11
,59
4)
•
 S
TD
 d
ia
gn
os
es
 in
 th
e 
pr
ev
io
us
 y
ea
r (
n =
 14
,05
8)
Po
sit
iv
e 
fo
r C
T 
4.
2%
Po
sit
iv
e 
fo
r G
C 
0.
4%
Po
sit
iv
e 
fo
r T
.
 
va
gi
na
lis
 
2.
3%
•
 C
om
bi
ne
d 
pr
ev
al
en
ce
 o
f s
el
f-r
ep
or
te
d
ST
D
 d
ia
gn
os
is 
in
 th
e 
la
st 
12
 m
on
th
s w
as
 6
.4
%
 (2
.8%
 C
T, 
1.
3%
 
H
PV
,
 
1.
3%
 g
en
ita
l w
ar
ts
, 1
.1
%
 h
er
pe
s, 
1.
0%
 G
C,
 0
.7
%
 T
.
 
va
gi
na
lis
, 0
.2
%
 sy
ph
ili
s)
•
 H
PV
 w
as
 d
et
ec
te
d 
in
 2
6.
9%
 o
f t
es
te
d 
w
o
m
en
Te
v
en
da
le
 e
t a
l. 
(20
09
)23
Sa
m
pl
e S
ize
N
 =
 3
02
n
 =
 1
92
 y
ou
th
 w
ho
 
re
po
rte
d 
th
at
 th
ey
 h
ad
 
en
ga
ge
d 
in
 v
ag
in
al
 o
r 
an
al
 se
x
 3
 m
o 
pr
io
r
ST
D 
as
se
ss
m
en
t
Se
lf-
re
po
rt 
(ev
er
 a
n
d 
pa
st 
3 
m
o)
Pe
rio
d 
as
se
ss
ed
20
04
–2
00
5
Sp
ec
ifi
c S
TD
s a
sk
ed
 ab
ou
t i
n 
stu
dy
CT
,
 
sy
ph
ili
s, 
he
rp
es
, N
G
U
, H
PV
,
 
tr
ic
ho
m
on
as
D
ia
gn
os
ed
 w
ith
 a
n 
ST
D
 in
 3
 m
o 
pr
io
r
A
ll 
yo
ut
h,
 9
.4
%
Fe
m
al
es
, 1
9.
1%
M
al
es
, 1
.9
%
D
ia
gn
os
ed
 w
ith
 a
n 
ST
D
 in
 th
ei
r l
ife
tim
e
A
ll 
yo
ut
h,
 2
3.
6%
Fe
m
al
es
, 3
6.
9%
M
al
es
, 1
3.
1%
Va
le
nt
e 
an
d 
A
ue
rs
w
al
d 
CL
 
(20
13
)24
Sa
m
pl
e s
ize
N
 =
25
8
ST
D 
as
se
ss
m
en
t
B
io
lo
gi
c 
sa
m
pl
e:
 u
rin
e
Pe
rio
d 
as
se
ss
ed
N
ot
 re
po
rte
d
Sp
ec
ifi
c S
TD
s t
es
ted
 fo
r i
n 
stu
dy
G
C,
 C
T
Po
sit
iv
e 
fo
r C
T/
G
C
Fe
m
al
e,
 1
1.
0%
M
al
e,
 4
.8
%
•
N
o 
m
al
e 
w
ith
 a
 
ho
us
ed
 c
on
ta
ct
 
w
as
 p
os
iti
v
e 
fo
r 
an
 S
TI
, w
he
re
as
 
9.
9%
 o
f m
al
es
 
w
ith
ou
t a
 h
ou
se
d 
co
n
ta
ct
 w
er
e 
po
sit
iv
e 
(P
 
=
 .
00
3)
•
Yo
u
n
g 
m
en
 w
ho
 
n
am
ed
 a
 sa
m
e 
se
x
 fr
ie
nd
 h
ad
 
de
cr
ea
se
d 
lik
el
ih
oo
d 
of
 
Sex Transm Dis. Author manuscript; available in PMC 2018 January 23.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
Caccamo et al. Page 15
Au
th
or
(s)
 Pu
bli
ca
tio
n D
ate
St
ud
y
ST
D
ST
D
 P
re
v
a
le
nc
e 
R
at
es
O
th
er
ha
v
in
g 
an
 S
TD
 
(O
R,
 .1
6; 
95
% 
CI
, 0
.0
3–
0.
80
; P
 
=
 .
02
6)
Sex Transm Dis. Author manuscript; available in PMC 2018 January 23.
